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(54) AilMASOyr/lEPOAHOE BEIMECTBO H CnOCOB EfO nOJlYHEHM^ 



(57) PecfjepaT: 

McnojibaoBaHne: e KOMno3ni4MOHHbix 
yrnepoAHbix MarepMa/iax, a CMaaoMHbix wacnax. 
Cyu^HocTb M3o6peTeHHfl: a/iMaaoyrjiepoflHoe 
BeinecTBO cxDflep)KMT, Mac. ymepoA Ky6MMecKoC^ 
MOAM4)MKai4nn 30 75; peHTreHoaMopcfjHyio 
ymepoAHyK) dpasy 10 15; yrnepoA 
Kpi«iCTaji/ikiMecK0(4 MOpyicpiAKauywi ocrajibHoe, 

npll KOJlHWeCBeHHOM COOTHOlUeHlili 3JieMeHTOB. 

Mac. yrnepoA 84 89; BOAopoA 0,3 1,1; aaoT 
3,1 4,3; KMcnopoA 2.7 7,1; HecropaeMbie 
npMMecM AO 5.0% a ero noBepxHocTb cojxepMm 

MBTMJIbHbie, KapOOKCMnbHbie, XMHOHHbie, 

jiaKTOHHbie, dct)MpHbie ki anbAeruiAHbie 



cpyHKi^MOHanbHbie rpynnbi. flaHHoe BeinecTBO 
nonyMawT ^e^0Ha\Jyie\?[ BapbiBHaroro seu^ecTBa 
c oTpMuarenbHbtM KucnopoAHbiM 6anaHC0M b 
aaMKHyroM o6"beMe b cpeAe, nHepiHOi^ no 
oTHOLueHMio K ymepoAy npi/i cKopocTn 
oxna>KAeHMfi npoAyKTOB AeTOHai4MUi 200 6000 
rpaA/MMH. flaHHoe Bei^ecTSo yweHbiuaeT 

K03C{)Cf)MLJjMeHT TpeHm npi/i HCnonb30BaHMM B 
CMaaoHHbix Macjiax. noBbiLuaer 

aKcnnyaTai^MOHHbie xapaiaepMCTMKM peaMH r\p\A 
McnoxibsoBaHMki ero b KanecTBe KOMnoHeHia 
KOMnoskiMMOHHbix MaiepMajioB. 2 c.n. cp-Jibi, 2 
MJi. 2 Ta6ji. 
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(54) DIAMOND-CARBON SUBSTANCE AND METHOD OF ITS PRODUCTION 



(57) Abstract: 

FIELD: composite carbon nnateriats. 
SUBSTANCE: diamond-carbon substance 
contains. wt.-% cube carbon, 30-75; 
roentgen -amorphous carbon phase. 10-15; 
crystalline carbon, the balance In the 
following quantitative proportions, wt. -% 
carbon, 84-89; hydrogen, 0.3-1.1; nitrogen, 
3.1-4.3; oxygen, 2.0-7.1; noncombustible 
impurities, up to 5.0; and its surface 
contains methyl, carboxyl. quinone, lacton, 



ether and aldehyde functional groups. The 
substance is produced by detonating an 
explosive with a negative oxygen balance in 
a confined volume in a medium inert to 
carbon at a cooling rate of detonation 
products varying from 200 to 6000 deg/min. 
EFFECT: the substance reduces the 
coefficient of friction in lubricating oils, 
enhances the operating characteristics of 
rubber if used as a component of composite 
materials. 2 cl, 2 dwg, 2 tbi 
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M3o6peTeHMe othocmtcr k xmmmm ymepoAa, 
a MMOHHO K KOMnosMUMOHHOMy ymepoAHOMy 
MarepMany, C0Aep>KaiHeMy yrjiepoA K^6meciKoPi 
MOAMct)viKaui4M. peHTreHoaMop(})HyK) cfsaay 
ymepofla m KpucTajijiMMecKyio cfjaay ymepofla m 
K TexHonorMM era nonyneHMfl. 

(Ipvi AeTOHaqubi ymepQAC0Aep)KaL4MX 
BapbiBMBTbix BeiuecTB c OTpkiuarejibHbiM 

KMCXIOpOAHblM 6aJiaHCX)M B ycnoBMRx, 
n03BOJ1fllOIMMX COXpaHUITb KOHAeHCMpOBaHHbie 

ymepoAHbie npoAyicrbi Bspbiaa, oCpasyioTCR 
yjibrpaAMcnepcHbie ymepoACOAep)KaL^iie 

nopOlilKM CO CneMklCt)klMeCKMMM CBOf^CIBaMM. 

TaKkiMM KaK Bbicx>Kafl peaKUkiOHHan cnoco6HocTb, 
M CO CBepxMaiibiM pasMepoM MacTHL^ npM 

BblCOKOCf ABCpeKTHCX^TM 06pa3OBaBUJMXCfl 

ymepOAHbix crpyicTyp. Ha6op stmx cbo^^ctb vi 
onpeAenflGT mx npaKTuqecKoe npuMeHeHne b 
KOMno3ML^iioHHbix MaTepnajiax b KanecTBe 
MOAMct)MuvipyK)iAe^ Ao6aBKM. Csot^CTBa 
ymepOACOAep^Kaii^i/ix MarepMajioB. noiiyHeHHbix 
c noMOi^bio 3Heprkivi BapbiBa, kiSBecTHbi ii3 pw 
nyennKauMM. 

M3aecTHbi HeKOTopbie CBoC^CTBa ceoKVi, 
nonyMeHHOM npw AeTOHai4MM TpMHHTpoTonyona b 
annapare m3 ymepoAncToK CTann (cocraB 
aTMocc|3epbi He cx>o6ii^aeTCfi). Ro AaHHbiM 
sneKipoHHOM MMKpocKonuM 3TOT o6pa3eL\ 

COCTOMT, B OCHOBHOM, H3 peHTreHOaMOpC})HOC^ 

4)a3b! HeaniviaaHoro yrnepoAa, 

npeACTaBJij^ioLi^ei^ co6oi^ MacTHi^bi M3 5-10 
Hen/iocKHX cnoeB yrnepoAa, pacnpeAeneHHbix 
xaoTMHHo, TaK HTO o6pa30BaHne (pa3b\ rpact)MTa 
He nponcxoAHT. PeHTreHorpact)MMecKoe 
nccneAOBaHne noKa3ano HannHne TOJibKO 
cMJibHo yujupeHHoro OTpaMenm (002) ymepOAa. 
ripuMBM MacTML^bi ymepoAa nweioT 
Hecc})epMHecKyio cf)opMy b ornnMne or nacTULi 
ca)KM, o6pa3yioi4eMCJi b npoqecce ropennji. 

l/lsBecTHbi HBKOTopbie cBot^CTBa ymepoAa. 
o6pa30BaBiijerocn npn AeT0Hai4MH 
TpMHMTpOTOJiyona. Ha ocHOBannn pacHeroB 
CAenano npeAno/io^Kehne, hto oSpaaoBaemMMc^i 
B 3TMX ycnoBMHx ymepoA o6jiaAaeT M36biTOMHOM 
SHeprMeM no cpaBHeHMK) c rpact)MTOM na 1-2 
KKan/Monb. Ha ocHoeaHnn 3tmx AanHbix CAenaHO 
npeAnonoKeHne. hto o6pa3yK)LAnecfl npn 
B3pbiBe HacTnubi yr/iepoAa ao/dkhw HMeib 
pasMep nopflAKa 10 hm. 

3a npoTOTun npuHflT cnoco6 nonyMeHMfl 
yrnepoAa H3 npoAyiCTOB AeTOHauMM BspbiBMaioro 
Beu^ecTBa, cocTOfliAero m3 rpoTHJia m reKcorena 
cocraBa 60/40 Mac. b aTMocct>epe aprona npti 
aTMOcc|3epHOM AaBJieHMki. KoHAencupoBaHHbie 
npoAyKTbi B3pbiBa coctoat m3 yrnepoA^ 
ajiMa3H0M M HeanMa3Hcf^ ivioAi^^MKauvif^. 
KpkicTanriMHecKan m peHTreHoaMopct)Han c^asbi 
ymepoAa coctojit m3 KOMnaKTHbix ccpepoMAOB 
AnaMerpoM okojio 7 hm m M3orHyTbix ;ieHT 
TOJiLAMHOt^ OKOJio 4 HM. Ha penrreHorpaMMe 
HeaiiMaaHan c|}opMa ymepoAa xapaKrepMayeTcn 
Me>KnjiocKOCTHbiM paccTonHvieM 0,35 hm. 
xapaKTepHbiM Ann OTpa)KeHMf? (002) Ann 
noHHocibK) aMopct>Horo m cnynav^HbiM o6pa30M 
paaopMeHTMpoBaHHoro rpac|)MTa. 

AjiMa3Hafl c})a3a yrnepoA3 npeACTaBJiner 
co6of^ KOMnaKTHbie cct)epoMAbi A^^aMerpoM 
OKO/io 7 HM. ripM MccneAOBaHMM MeroAOM 
AHct)paKi^MM aneiapoHOB Sbin aaperMCTpupoBaH 
cneAyHDu^MC^ Ha6op MexnuocKocTHbix 
0Tpa)KeHn«: d 0.2058; 0.1266; 0,1075; 0.884; 

0 M 0.636 HM. KOTOpbie COOTBerCTByiOT 

nnocKOCTflM OTpa)KeHMfl (111), (220), (311), 
(400) \A (440) a^Maaa. 

npoMbiLureHHoro npMMeHeHMn hm oamh ms 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



60 



onkicaHHbix aHajioroB He Haiuexi. 

B ocHOBy i43o6peTeHkin nono)KeHa 
TexHkiMecKan aaABMa co3AaHMfl aeiAecTBa c 
KOMruieKcoM cBoi^cTB. ABnaioLAMM AaHHoe 
BeiAecTBO nptiroAHbiM Ann McnojibsoBaHun b 
KanecTBe KOMnoneHTa KOMnosMLiMOHHbix 
Marepbia/iOB c ynymuenHbiMn 

xapaiaepMCTkiKaMH m cnoco6a ero nojiyseHMfl. 

DocTaBXieHHafl saAana peiuaercn tbm, hto 
axiMaaoymepoAHoe Beu^ecTBO, coAep)KaLAee 
ymepoA, BOAOpoA, a30T ki Kkic/iopoA. coAep)KMT 
ymepoA Ky6kmecKoP^ MOAkict)MKaL^MM, 
peHTreHoaMopcf)Hyio yrnepoAHyKj ct)a3y n 
ymepoA KpucTajinnHecKoi^ MOAMct)MKaL^Mbi npn 
kix cjieAyK)Li4eM cooTHoiueHMbi, Mac. 

Vr/iepQA Ky6MMecK0fi MOAM4)MKaL4Mii 30-75 

PeHTrenoaMopctiHyio yr/iepOAHyto clsaay 
10-15 

VrnepoA KpkicTajinkiHecKOt^ MOAMCt>MKai;kiM 
OcTa/ibHoe, npn KonnnecTBeHHOM cooTHOUueHnn 
sneMeHTOB. Mac. ymepoA 84,0-89,0 BoAopoA 
0.3-1.1 A30T 3,1-4.3 KucnopoA 2,0-7,1 
HecropaeMbie npuMecu f\o 5,0, a noBepxHocib 
coAep)KiiT MeTkuibHbie, Kap6oKCMnbHbie, 
iiaKTOHHbie, aiibAerviAHbie, act^t^pHbie m 
XMHOHHbie rpynnbi. 

nocTaBJieHHan aaAana peuiaeTcn raiOKe TeM, 
HTO B cnocoSe nojiyHeHUH a/iMasoyrnepoAHoro 
BeiAecTBa, BtcniOHaioiAeM AeTOHai^kiio 
B3pbiBHaToro Beu^ecTBa c oTpkiuaTe/ibhbiM 
KkicnopoAHbiM 6ajiaHC0M b saMKHyTOM oO-beMe b 
cpeAe, HHepTHoi^ no oTHomeHHK) k ymepoAy. c 
noc/ieAyK)i4MM oxna>KAeHneM npoAyKiOB 
AeroHaL^MM, npoi^ecc npoBOAflT npn cKopocTn 
oxria>KAeHVifl npoAyicroB AeTOHai^MM 200-6000 
rpBA/MkiH. 

06bNH0 Ann 3THX i^enei^ Mcnonb30BanM 
B3pbiBHaToe BeiAecTBO cocraBa 

TpoTnn/reKCoreH(OKToreH) ot 50/50 ao 70/30. 
SananneMbii^ Marepnaji npeACTaanner co6ot^ 
nopoiuoK HspHoro i^Bera c yAe/ibHoC^ 
noaepxHOCTbio 216-600 M^/r, yAenbHbiM aecoM 
B npeAenax 2,2-2,8 r/cM^ m Bna>KHOCTbio ao 
4,0% YAonbHbie^ Bee o6pa3MOB onpeAe/ineTcn 
C0Aep)KaHMeM Hecropaeubix npviMeceM, b 
OCHOBHOM jKenesa. CoAep>icaHvie HecropaeMbix 
npuMecei^ b aanB/insMOM npoAyicre ktaMeHneTcn 
B npeAenax 2,0-5,0% HecropaeMbie npuMecM 
cocTonT kia MameTkiKa, ajib4)a-M0AMCt)i«iKaL^kiii 
>Kejie3a m Kap6MA3 >Ke;ie3a. Do AaHHUM 
raMMa-pe30HaHOHoi^ cneiapocKonkiM MMeeT 
MecTo cjieAytoiAee pacnpeAenenne 
MHTencMBHOCTef) B cneicrpe: BicnaA xii^h^m 
anb4)a-)Kejie3a 29-43% MameTkira 36-48% m 
MOHOB TpexBaneHTHoro )Kefie3a 

(npeAcraBJieHHbix Kap6MA0M >Kene3a) 16-27% 
Ho ajiBMeHTHOMy cocTaay npoAyicr coAep)KviT, 
Mac. ymepoA 84.0-89,0; BOAopoA 0,3-1,1; 
aaoT 3,1-4,3; KMcnopOA (no paawMMe) 2,0-7,1% 
3jieMeHTHbi£^ cocraa onpeAe/inncn no 
CTaHAapTHof^ MeTOAMKe OKkiraHkin opraHMHecKot^ 

XUIMMkl. 

j^aHHbie o pacnpeAe/ienviM aaora v\ ymepoAa 
6biJiii nonyneHbi c noMoiAbio MeTOAa 
peHTreH0(})0T03neKTp0HH0M cnexTpocKonHM. 
BbiJio ycTaHOBneno, hto b mcxoahom oGpaai^e 
MMeer mbcto cneAyioLMee oTHOLueHne aTOMOB 
KMcnopoAa K aroMBM y^nepoA^, aroMOB aaora k 
aTOMBM yrjiepoAa 0/C 0,030-0,040; N/C 
0.01-0,03. nocne TpaaneHun noBepxHocru 
MOHaMn aproHa 3TM oTHoiiieHkin MaMeHkuiMCb: 
O/C 0.017-0.020, N/C 0.001-0,0005. 3to 
yKaabiBaeT na HajikiHkie KMcnopoA- ^ 
a30TC0Aep>Kau.\kix rpynn npekiMyiAecTBeHHO na 

nOBepXHOCTM MaCTMI4. 
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3KCTpaKL^Me(t HenojinpHbiMM 
pacTBopkirejinMki (MeTbipexxjiopktCTbiM 
yrjiepoAOM, 3C}3MpoM, H-reKcaHOM m 6eH3onoM) 
6buia BbiAeneHa HkiaKOMOXieKyjinpHafl 
cocTaannioiMafl sananfleMoro aeiuecTBa. 
Macooean AOJin ee MSMeHneTcn b npeAenax 
0.36-1.13% M npeACTaBJifler co6oM CMecb 
opraHMMecKMX coeAHHeHnfl. no AaHHWM 
MK-cneKTpocKonMM raw o6Hapy>KeHo HannMne 
TaKMX ct)yHKL^kiOHanbHbix rpynn KaK OH, NH. 
CH2-. CH3-, CH- M -C-O-C-rpynn. 3tm 
coeAMHeHMfl $iBn;)ioTcq npoAyicraMki 

KOHAeHCaLiklM yCTOi^MblBblX Ct)parMeHTOB MOJIBKyJI 
B AeTOHai^VIOHHOM BOJIHe. 

MHCt)OpMaL^Mn .0 COCTOflHMli HOBepXHOCTI^ 

6biJia nonyneHa c npuBxieHeHneM cneAyKSLAnx 
MeroAOB. flo AaHHbiM 

ra3oxpoiyiaTorpact)MMecKoro aHaniiaa npvi 
HarpeBaHUM b aaKyyMe npy\ 673 K b TeneHkie 2 m 

BbiABfifiioTCR cjieAyiou^ne raabi, cm \: ivieraH 
0.03-0.47; BOAopoA 0,03-0.30; ahokcma 
ymepoAa 0,02-0.84; KkicnopoA 0,00-0,05; aaor 
0,20-1,83. 06iAee raaoBbtAeneHiie nsMeHneTc^i 
B npeAenax 0,36-2,98 cM^/r. 9tii AaHHbie 
yKasbiBaiOT. hto noBepxHOCTb aaflBJifleworo 
npoAVKTa BKntoMaer b CBof^ cocraB MeTMJibHbie 
(raK KaK BbiAe/ineTcn MeraH) m Kap6oKCMJibHbie 
(nocKOJibKy saperMCTpkipoBaHO BbiAe/ieHkie 
CO 2) rpynnbi. 

Ha ocHOBaHMM AaHHbix no raaoBbiAeneHiito 
o6pa3i^OB npn reMneparypax 573-773 K f\n9\ 
pj?Aa raaoB 6bmM onpefleneHbi SHepmn 
aKTHBai4Mn, Kfl>K/Monb. Ann MOHOOKCHAa 
yrnepoAa 103,6; Anfl AnoKCMAa ymepoAa 23,4; 
An« aaora 22,5; aha MeraHa 47,6. rionyHeHHbie 
3HaHeHHfl SHeprneM aKTHBai^nn yKasbiBaHDT Ha 
TO. HTO BbiAe/ifleMbie raaw He aACop6MpoBaHbi 
noBepxHOCTbK). a oGpaayioTCfl npn paapymeHMH 
xMMUMecKn CBflsaHHbix nosepXHocTHbix rpynn. 

ComacHO AaHHbiiw nonflporpacfiMMecKoro 
nccneAOBaHn;! bo Bcex oGpaai^ax 
npucyTCTBoaajin xnHOHHbie, naKTOHHbie, 
Kap6oHMnbHbie, anbAerMAHue m scfjupHbie 
rpynnnpoBKM. Ho npeo6naAaKDT b aaHBnneMOM 
npoAyKTe MeTunbHbie rpynnw, BcneACTBue nero 
MaTepnan oSnaAaeT ruApocfjoSHOCTbfo. 3to. b 
CBOio onepeAb, onpeAenneT m oSjiacin 
McnonbsoBaHUfl saflBJifieMoro MaTepnajia b 
KOMno3MTax, coAep)Kat4MX nenonnpHbie 
KOMHOHeHTbi (pe3MHbi, noni/iMepbi, Macna). 
JlK)6afi xi/iMUMecKafl o6pa6oTKa cyiMecTBeHHbiM 
o6pa30M CKaabiBaeTCfl na nosepxHocTHbix 
CBot^CTsax aajiBfifleMoro eeLi^ecTBa m hb 

B03M0)KH0CTH MCnOflbaOBaHMfl B TOM M/IM MHOM 

KOMnosMUMOHHOM MaTepnane. 

PacnpeAerieHne 0opM yrnepoAa b 
saflBfifieMOM Beii^ecTBe 6bmo ycTaHOBneno c 
noMoii^bto peHTreHoct)OT03;ieicTpoHHOM 
cneKTpocKonuM (P03C). do AaHHbiM P03C 
nnHUfl C-IS npeACTaaneHa lunpoKUM 
HecuMMeTpkJHHbiM nuKOM c nonyiUMpHHoCi 4,1 
3B. KOTopafl nocne 6oM6apAv^poBKM nonaMU 
aproHa cyjKaeTCfl ao 2,5 oB m npvio6peTaeT 
cf)opMy, xapaKTepnyio aha rpac})HTa mjim 
MerKOAUcnepcHbix yrnei^. Sap^A noaepxHOCTH 
paBBH Hynio, mto xapaKTepno Ann 

SJieKTpHMeCKMX npOBOAHMKOB. MO)KHO 

npeAnonoKMTb. hto oG^bew oGpaai^a 
npeACTaB/ien cfjaaaMU HeanMaanoro \a 
a/iMaanoro ymepoAa- 

l/lHCt)0pMai4Mn o ct^aaoBOM cocTaae 
aaflBnneMoro aeu^ecTBa 6bina nonyMeHa c 
noMOi^bK) MSTOAa peHTreHOct)aaoBoro aHannaa. 
PeHTrenorpaMMbi naynaeMbix o6pa3L40B nap^Ay 

C TpSMR JIMHMflMkl, OTHOC^lMklMMCfl K a/IMaaHOM 
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ymepoAa, coAep)KaT orpaxeHne 002 
yrnepoAa m lumpokm^) MaKCkiuyM c d 0,418 mm 

(cm. Ct)Mr. 1), OTHOCflLAMACfl K 

p8HTreHoaMopct)Hoff c})a3e ymepOAa. HannHkie 
KOTopoft o6ycjioBneHO ycnoBHAMU cnHieaa 
(Ha/iMMMe nocJieAHero MaKCMMyMa ooo6eHHo 
OTMeT/iMBo npoflBJiflercfi nocne MacrnMHoro 
OKMCJieHMfl BeiuecTBa ki4cjiopoaom Bo^xa 
JIM60 oKMcnmoi^ei^ cMecbto KticnoT). 

MeroAOM ManoymoBoro peHrreHOBCKoro 
paccenHMn (cm. c^nr. 2) ycTaHOBneHO 
pacnpeAejiOHMe HaciiiL^ aa^iBJiReMoro 
Marepkiajia. KaK cneAyei kia srof^ KpkiBoCt, 
pacnpeAeneHMe nacTi^u no pasMepaM 
xapaKrepuiayercd oahmm MaKCMMyMOM a 
o6nacTM Me)KAy AO vibO k. 1/1 no otmm AaHHbiM 
c})a3bi yrnepoAa ne paaAexifiK^TCfl no paaMepaM 

HaCTklL^. 

kIccneAOBaHkin noBeAeHkin oCpaauoB npM 
HarpeBaHMM b aTMOcct>epe BoaAyxa noKaaajiii, 
HTO Ha KpMBoC^ A^A Ha6ji)0AaeTCfl oamh 

LUMpOKlli^ 9Ka03Ct)ci)eKT C MSKCMMyMOM PpM 

683-733 K, Jiv^6o ABa HepaaAenbiBiukixcn 
9K303ctxt)eKTa B 3T0M )Ke Ai^anaaoHe 
TOMnepaTyp, hto CBHAeTenbCTByeT 06 OHSHb 
BbicoKof^ oAHopoAHOCTM MaTepi^ajia. V\ 
paaAe^^Tb MaTepMaji Ha ajiMaaHyK) m 
HeajiMaanyio ct)opMbi ymepoAa 6ea 
yHMHTO>KeHMfl OAHOM Ha HMX HO npeACTaBJifleTCfl 
B03M0)KHblM. 

Ha ocHOBaHMM npoBBAeNHbix MccneAOBaHMf^ 
MO)KHo npsAnono^KkiTb cneAytoii^ee CTpoeHne 
HacTML^ aa^BJifiGMoro MaTepnajia. B i^eHTpe 
HacTML^bi pacno/iaraeTcn a/iMaanoe flAPO, 
KOTopoe OKpy)KeHo peHTreHoaMop4)Hof^ c()a3ofi 
ymepoAa. PeHTreHoaMopctiHan ct)aaa yrnepoA^ 
nepexoAUT b KpucTannnHecKyK) cjsaay yrnepoAa. 
Ha noBepXHOCTki KpkicTannkiHecKO^ ct)a3bi 
ymepoAa HaxoA^Tcn noaepXHOCTHbie rpynnu. 

□peAnaraeMoe axiMaaymepoAHoe BeiuecTBo 
nonyHaK}T AeTOHai^kiei^ BapbianaToro Beu^ecTsa 
c oTpi/iL^aTenbHbiM KucnopOAHbiM 6anaHC0M b 
aaMKHyiOM oSiseMe b MhepTHOM no oTHOLueHMio k 
ymepoAy cpeAe npn cKopocTn oxjia>KAeHHfl 
npOAyKTOB AeTOHai^MM 200-6000 rpaA/MMH. 

TeMnepaTypa aapbiaa cocTaaa TP 60/40 
cocTaBJiweT (a saBucMMocTM or MGTOfla pacnera) 
3500-4000 K, a nocne sapbiaa npQAyKTbi 
oxna)KA^K)TCfl ao TeMneparypbi 350 K. 

Ecnki aaAaTb CKopocTb oxna)KAeHM;i nopnAKa 
7000 rpaA/MMH, to npki 3TMX ycnoBkinx 6yAeT 
ct)opMkipoBaTbcfl yrnepOAHan ct)aaa, 
coAep)KaLAafl 70-80 Mac. Ky6MHecKo£^ cfiaabi 
(anMaaa). Ho Ann ocyLqecraneHui^i TaKoro 
pe>KkiMa oxna)KaeHiifl hooOxoammo, HTo6bi 
06-beM eapbiBHO^^ KaMepbi npkiMepno b oamh 
MMJinkiOH paa npeBbiiuan 06'beM aap^Aa BB. 
ApyrkiMn cnoBaMM npn noAPbiBe aap^Aa Macco^ 
1 Kr BB cociaBa If 60/40 Heo6xoAMMa 
aapbiBHan KaMepa oO^eMOM oKono 500 m^, hto 
3K0H0MkiHecKM M TexHt^HecKM Hei4enecoo6paaHO 
Ma-aa BbicoKoro ypoBH^ norepb npoAyKTa ki 

HM3K0p! npOMSBOAMTenbHOCTM. 

Ecnn, Hao6opoT, CHuanTb CKopocTb 
oxna^KAeHMn Hki)Ke 200 rpaA/MHH, to aa cneT 
BaaviMOAe^CTBiin c yrneKi^cnbiM raaoM \a napaMM 
BOAbi aananfleMbif^ MarepMan ycneaaer 
npopeampoBaTb c hmmm, nonHocTbio 
npeBpaiMaflCb b CO. 

n03T0My HyKHO MMeTb CKOpOCTb 

oxna)KAeHvifl, Koropan 6btna 6bi rexHimecKiiM 
peannayeMa m noaBonnna 6bi nonynarb 
Heo6xoAkiMoe cooTHoiueHMe Me)KAy 4)a3aMki 
yrnepoAa m onpeAensHNbitf cocraa 
noBepxHOCTHbix rpynn. Bee 3to BMecre aaPToe 
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no3BonM/io ktcnojibsoBarb (popM\Apy\o\i\vii^cr{ 
Marepkia/i, kbk KounoHeHT BU00KO34)ct}eKTi/iBHHx 

KOMnoaML^MOHHblX MaTepMajiOB. CKOpOCTb 

oxjia>KAeHMn raaoB perynMposaJiacb aa cner 
kicnojibaoBaHun paariMMHbix pe)KMMOB Bbinycica 
raaoB m viZMenemsi cooTHOLueHMfl o6i»eMOB BB v\ 

BSpblBHOf^ Kauepbl. 

n p M M e p. Sapflfl BspbiBMaroro Beii4ecTBa. 
coctohiumW MS CMecM rpoTM/ia c reKcoreHOM b 
cooTHOLueHMM 60/40, Maccof^ 0,65 Kr, 
noz^pbiBaioT BO BapbiBHOt^ KaMepe o6i>eMOM 3 
M ^, aanojiHeHHoi^ raaooOpasHbiMM npoAyiaaMM 
npeAbiAYLUero noAPbiaa. Docne paciUMpeHMfl 
npoAyKTOB AetOHai^MM v\ ycTaHOsneHM^i 
renjioBoro paBHOBecMn Aa>OT BoaMoxcHocTb 
raaoBOM CMecki McreKarb kia Kauepbi nepea 
caepxaByKOBoe pacxoAHoe conno flaBanfi c 
ceneHkieM 15 mm aa 40 c. 3a chbt TeruiooTAaMui 
B CTeHKy KaMepbi m coBepujeHMn raaoM pa6oTbi 
CKopocTb oxjia^KAeHMfl CMecM AocTuraer 304 
rpap/Mm. nonyneHMbie KOHAeHCMposaHHbie 
npoAyKTbi yjiaBnviBaioT b L^MicnoHax m 
aHa/iM3tipyioT. 

PeayjibTarbi aHajinaa SToro ii Apyr^x onbiroa 
caeAeHbi b Ta6ji. 1. 

AaHHbif^ ajiMaaymepoAHbiC^ MarepMan 
npeAnaraercfl k ncnojibaoBaHHK) b Ka^ecTBe 
KOMHOHeHia KOMnoaML4uioHHbix MarepManoB. b 
KaMecTBe Ao6aBKM, noBbiLuaioL^eff 
4)ii3MKO-MexaHMHecKMe n aKcnjiyaTai4M0HHbte 
xapaKTepkicTi4KM peakiH. HanpMMep, npki 
BBeAeHkiM 1-3% aaflBJineMoro Marepkia/ia b 
BbicoKOHanojiHeHHbie pea^iHbi conpoTMBJieHMe 
MCTupaHkiK) Boapacraer b 1.2-1 ,4 paaa. a Ha 
MajioHanojiHeHHbDc b 2-5 paa. flpkiMOM 
ocranbHbie noKasarejiM KanecTBa peaMHbi He 
viaueHRioTcn. CreHAOBbie kicnbiTaHkin, 
npoBeAaHHbie Ha onbiTHoC^ naprtiM 
peaMHo-TsxHMHecKMx kiaAPJikit^, noKaaajiM, mo 
Aerajiki m BbicoKOHanojiHeHHOi^ peakiHbi eryjiKM, 
cafineHT6noKM m t.a- BbiAep>Ki<iBaK)r 1,3.2,0 
HopuaTviBHoro pecypca, a mi^iNbi 6ojiee 1,3 
HopMaTMBHoro pecypca. 

BaeAeHMe aa^iBnneMoro MarepMana b 
CMasoHHbie Macna b KonnHecTBe 0,1% npi^BOAi^T 
K cneAVfoiMkiM MaMeneHkiflM. Tpki6ojiorkiMecKMe 
McnbiraHkin no kianaiUkiBaHMK) pojikiKa m3 crariki 
60XB2G npki rpeHkiki c KonoAKoi^ M3 6poHabi 
EpOct)-0,15 noKaaajiM, mto leMneparypa Macna 
CHkDKaercfl na 50 rpaA. a K0dct)4)ML^MeHT rpeHMR 
c 0,6 AO 0,15 (no ApyrMM A3HHbiM B 1,5-1,8 
paaa), mto yaejiMHviBaeT BpeMn t^aHoca 
Tpyu^eCfcn napbi b 2-10 paa m noaBO/ifler 
yBennHMTb HarpyaKy Ha yaeji rpeHkin b 1,5-7 
paa. BaeAeHkie aa^ianneMoro MarepMana b 
Macno Tkina 222 no 100 b KonkmecTBe 0,1% 
npMBOAMT K CHiDKeHi^K) KoactKpML^MeHia TpeHVIfl B 
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10 pas. 

HcnbiTaHMJi, npoeeAeHNbie aaBOAawn 
KAMA3 M BA3, p^n\A cneAyioLUMe pesynbiaTbi: 
Ha ABMraiefiflx aBTOMoennet^ KAMA3 6bma 
AOCTMrnyia 3K0H0MM« CMaao^Hbix Maceji ao 
25% a pacxoA TonnuBa ao 8% ripkiweHeHne b 
KapSiopaTopHbix ABuraienflx ABTOBA3a 
CHM^aei pacxoA ron/iuBa Ha 2-3% a apeMn 
o6KaTKii ABuraTenn coKpaiAaeTCR b 2-3 paaa. 

BaeAaHi/ie aanan^ieMoro Marepkiana b 
no/tMTeTpa4)Top3TMJieH (nT03) anaMHTenbHO 
noBbiLuaer aKcnnyaTai^MOHHbie cBoCtcTBa 
AaHHoro MarepMana, hto BkiAHO M3 Ta6/i. 2. 

HarypHbie ncnbiraHMR b ycnoBMnx 00 
"BE FA" (EepACK) (onopbi CK0Jib}KeHMR \Azp,em^ 
paAMOTexHMHecKoR npoMbim/ieHHOcTH n 
JlenHMMXuMMaiua (ynnoTHHTenbHbie KO/ibua 
ujTOKa KOMnpeccopoB) npoAeMOHCTpMpOBann 
BbicoKMe 3KcnjiyaTaL\iioHHbie xapaiaepi^cTMKii 
KOMnoanL^i/ioHHbix MareptnanoB na ocHOBe nT03 
M saflBfiweMoro Maxepnana. 

TaKUM oGpaaoM, KOMnneKC cboC^ctb 
aajiBJifleMoro Marepnana noaao/iJieT coaAaBaTb 
Ha ero ocHoae noBbie K0Mno3Mi4MOHHbie 
Marepvianbi c yjiymueHHbiMkt xapaKTepdCTHKaMM. 

(DopMyna M3o6peTeHMfl: 

1 . AiiMaaoymepoAHoe BeiMecTBO, 
C0Aep)KaLiJiee yrnepoA. BOAopoA. aaoT m 
KMcnopoA. OTjikiMaioLAeecn reM, hto aeiAecTBO 
coAep>KtiT ymepoA Ky6kiMecKOM MOAMctSMKai^kiM, 
peHTreHoaMopct)Hyio ymepoAnyto 0aay m 
ymepoA KpuiCTanjikiMecKotf MQAMct)MKaL^MM npki 
MX cneAyK)Li^eM cooTHOujeHMVi, Mac. 

ymepoA KyGkiHecKof) M0AM4)MKaL^vivi 30 75 
PeHTreHoaMop4)Hafl yrnepoAHan (t)a3a 10 15 
YmepoA KpucTaJiJiMMecKoC^ MOAMCjJMKai^nn 
OcTajibHoe 

npM KOJIMHeCTBeHHOM COOTHOLUeHMM 

aneMeHTOB, Mac. 
YrnepoA 84 89 
BoAopoA 0,3 1.1 
AaoT 3,1 4,3 
KMcnopoA2,0 7,1 
HecropaeMbie npuMecM f\o 5,0 

noaepXHOCTb C0Aep)KMT MOTM/lbMbie, 

Kap6oKCMnbHbie, xMHOHHbie, jiaKTOHHbie. 
3C^MpHbie M anbAeri/iAHbie ct}yHiquioHanbHbie 
rpynnbi. 

2. Cnoco6 nony^eHMfl aiiMaaoymepoAHoro 
BeiMecTBa. BKniOHaiou;MCi AeTonaukiio 
sapbiBHaToro Beu^ecTBa c OTpMi^aTenbHbiM 
KMCJiopoAHbiM 6ajiaHcoM B aaMKHyTOM oOiieMe b 
cpeAe, MHopTHoC) no OTHOLueHMio K ymepoAy, c 
nocneAyiou^MM oxna)KAeHMeM npoAyicroB 
AOTOHai^MM, oTnmmo\i\\A^09\ tom. hto npoi^ecc 
npoBOAflT npn CKopocTM oxna)KAeHMfl npoAyicroB 
fleTOHauMM 200 6000°C/mmh. 
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T a 6/1 M 14 a 1 



CKopocTb oxnd>KAeHiin 
rpaA/MMH 



7 000 



6 000 



7J 
C 



Peay/ibTaru aHa/inaa 



BuxoA - 8,0 % 

3/ieMeHTHbiM cocTaa. % : 

[C] 86,5 

[H] 0.3 

IN] 4,0 

[0] 2,2 
HecropaeMbre npMMecii 7.0 

Oa30Bbii;^ cocTdB. % : 

yrnepoA Kygi/inecKOki MOA^^^t^KauviM 
peHTreHoaMop(t)Hbii^ yrnepoA 
Kpwiannmecmffi yr/iepoA 



80 
10 
10 



Cocrae 
Hbie 



noaepxHOCTHbix rpynn: MerM/ibHue, Kap6oKCM/ib- 



BbixoA - 7.8 % 

3/ieMeHTHbiM cocTaa, % : 

[C] 85,1 

[H] M 

[0] 6.0 

[N] 3.8 

HecropaeMue npi/iMecki 4,0 

cPaaoBbii^ cocraB, % : 

yrnepofl KyOnnecKOM MOAn<t'MKauMM 
peHTreHoaMop(})Hwi?i yr/iepoA 
KpiAcrannvmecKiAVi yr/iepoA 



60 
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CoCTdB noeepxHOCTHbix rpynn: MeTki/ibHbie, Kap6oKCM;ib- 
Hue, xi/iHOHHue, naKTOHHbie, 3(}>vipHue, a/ibAariiAHue 
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RpoAO/DKeHMe Ta6ii. 1 



CKOpocTb 0)aia>KAeHMn 
rpaA/Mi/iH 



3000 



BbixoA - 7,2 % 
3;ieMeHTHbiCii cocraB, % : 

[C] 84,2 

[H] 0.9 

[0] 8.3 

[N] 3,1 

HecropaeMbie npuiMeci/i 3,5 

<Pa30BuC^ cocTae. % : 

yr/iepoA Ky6MHecK0M MOAH({)MKauMn 
peHTreHoaMop<t)HUM yr/iepoA 
KpiiCTd/i/iMHecKMi^ yr/iepoA 



200 



O 



€11 
O 



100 



Peay/ibTaru aHa/ii/i3a 



55 
15 
30 



CocTae noeepxHOCTHbix rpynn: Mern/ibKbie, Kap60KCiiiib- 
Hbie, xi/iHOHHbie, /laKTOHHbie, 3<t)i/ipHbie n a/ibAeri/iAHbie 



BbixoA - 3,3 % 
SneMeHTHbiM cocTas, % : 

[C] 88.9 

[H] 1.0 

[0] 3,5 

[N] 3,6 

HecropaeMbie npuMCCM 3,0 

cDaaoBbiA cocTae, % : 

yr/iepoA Ky6MHecK0i^ fAOflyi^ma\\\/[v\ 
peHTreHoaMop(t>Hbii?i yr;iepoA 
KpMCTa/1/iMMecKMM yr/iepoA 



40 
15 
45 



CociaB noeepxHOCTHbix rpynn: MeiM/ibMbie. Kap5oKCM/ib- 
Hbie, xMHOHHbie, iiaKTOHHbre, a^iipHbie \a a/ibAemAHbie 



BbixoA - 0,8 % 

3;ieMeHTHbiii cocTae, % : 

[C] 75,0 

[H] 1.3 

[0] 10.4 

[N] 2,6 

HecropacMue npuMecu 10,7 

OaaoBbiCi cocraa, % : 

yr/»epoA Ky6MHecK0i?i MOAM<t»^KauMM 
peHTreHoaMop()>Hbift yr/iepOA 
KpMCTa/i/iMMecKiif^ yr/iepOA 



25 
25 
50 



CocraB noeepXHOCTHUx rpynn; KapBoKCu/ibHwe m a/ibAe 
KoHAeHCbipoBaHHafl (paaa He o6Hapy>KeHa 
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MdTPnuiaii 




K. U J tp qj i/j L\ H e H T 


UTHOCMTe/lbHaJi 




CTM npn C>KdTI4kl, 


xpeHna 


W3HOCOCTOftKOCTb 




Mna 








4.2 ±0,1 


0,21 


1 


nT03 + 20 % KOKca 


12,2± 0,5 


0,32 


25 


(<:D4K20) 








□TOa + 5 % 3aflB/i. 


4,9 ± 0,2 


0.21 


68 


MarepMa/ia 
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